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AMENDMENT NO. 1 SEPTEMBER 1972 

TO 
IS»224G-1963 METHODS OF SAMPLING 
FLUORSPAR ( FLUOJU IF. ) 

In order to make llie procedure lor sampling liom wagons nunc 
economical and practical, the Methods of Sampling Sectional (InmmiUer, 
responsible for the preparation of this standard, decided lo issue the 
following amendment. 

Addendum 

( Page 0, clause 4.1.3 ) — V\dd the following Note under this clause: 

'Note — In the case of smaller lots of not more than 5 wagons, the unit sample/ 
increments shall be collected from each of the wnfjnm in the sub-lot .inoitlim; to ih.- 
methods given in 4.1.2 or 4.1.3. However, in the rase <»l laigir h>ls <>l hhmc Mini 
5 wagons, at least 25 percent of the wagons, subject to a minimum ol f\ shall be 
selected at random from the sub-lot and then the required number of unit samples/ 
increments be evenly disliibutcd over the selected wagons. ' 
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Indian Standard 

METHODS OF SAMPLING FLUORSPAR 
( FLUORITE ) 

0. FOREWORD 

0.1 This Indian Strndard was adopted by the Indian Standards Insti- 
tution on 28 August 1963, after the draft finalized by the Methods of 
Sampling Sectional Committee had been approved by the Structural and 
Metals Division Council. 

0.2 The valuation and grading of fluorspar are based mainly on its 
chemical composition. Hence it is important that the samples for 
quality determination should be as representative of the lots sampled 
as possible. To ensure the representativeness of the samples, it is neces- 
saiy to uniformly follow scientific methods of sampling as laid down in 
this standard. 

0.3 For the purpose of sampling, fluorspar has been classified into the 
following three categories on the basis of ore sizes: 

a) Run-of-mine ore — of sizes below 100 mm; 

b) Sized ore — of sizes less than 50 mm and greater than 15 mm; 
and 

c) Fine ore — of sizes less than 15 mm. 

0.4 Taking into consideration the views of producers, testing authorities 
and technologists, the Sectional Committee responsible for the prepara- 
tion of this standard felt that it should be related to the sampling pro- 
cedures followed in the country in this field. Furthermore, due 
weightage had to be given to the need for international « o-ordination 
among standards prevailing in different countries of the world. These 
considerations led the Sectional Committee to refer to JIS M 8501-1950 
Methods of Sampling Non-metallic. Ores, issued by the Japanese 
Standards Association. 

0.5 This standard is one of a series of Indian Standards on sampling of 
ores and aggregates. Other standards in the series are: 

IS : 1405-1960 Methods of Sampling Iron Ore 
IS : 1449-1961 Methods of Sampling Manganese Ore 
IS : 181 1-1961 Methods of Sampling Foundry Sands 
IS : 1999-1962 Methods of Sampling Bauxite 
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IS: 2109-1962 Methods of Sampling Dolomite, Limestone and 
Other Allied Materials 

IS : 2245*1962 Methods of Sampling Quartzite 

0.6 Metric system has been adopted in India and all the quantities and 
dimensions in this standard have been given in this system. 

0/7 In reporting the results of a test or analysis, if the final value, 
observed or calculated is to be rounded off, it shall be done in accordance 
with IS : 2-1960 Rules for Rounding Off Numerical Values (Revised). 

0.8 This standard is intended chiefly to cover the technical provisions 
relating to the sampling of fluorspar, and it does not include all the 
neccssaiy provisions of a contract. 



1. SCOPE 

1.1 This standard lays down the procedure to be followed in collecting 
and preparing samples from a lot in order to determine ore sizes, 
moisture content and the chemical composition of fluorspar in the lot. 
It details the procedure for sampling the ore from stock piles, rail 
wagons and ships. 

1.1.1 This standard also includes a method for reporting the quality 
of the bulk of the fluorspar sampled. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall 
apply. 

2*1 Lot/Stock Pile — The quantity of fluorspar indicated (by the 
supplier ) to be of the same category ( see 0.3 ) offered for inspection at 
one time; a lot may consist of the whole or a pari of the quantity ordered 
for. 

2.2 Sub-lot — The quantity of ore in each of the groups into which a 
lot/stock pile is divided for the purpose of sampling. 

2.3 Increment — The quantity of fluorspar, collected by filling up the 
sampling scoop to its capacity in a single motion of the scoop. 

2.4 Unit Sample — The quantity of fluorspar drawn to be representative 
of a portion ( section ) of a sub-lot. 

2.5 Gross Sample — The quantity of fluorspar obtained by mixing 
together all the increments or unit samples collected from the same 
sub-lot. 
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2.6 Laboratory Sample — The quantity of fluorspar obtained by reducing 
a gross sample following a specified procedure and intended for labora- 
tory testing. 

2*7 Moisture Sample — A laboratory sample meant exclusively for the 
determination of moisture content. 

3. SAMPLING FROM STOCK PILES 

3*0 Sampling of stock piles can be done by any one of the methods 
described in 3.1 and 3.2, preferably by the former method; for following 
the procedures given in 3.2, the top surface of the stock pile to be 
sampled should be flat and even over the whole of the stock pile as far 
as possible. 

3.1 Sampling During Loading or Unloading of Stock Pile 

3.1.1 Sub-lots — The quantity of fluorspar to be loaded into or 
unloaded from a stock pile shall be considered as divided into the 
number of sub-lots of approximately equal weight, specified in Table I. 

3.1.1.1 While loading or unloading the quantity of fluorspar consti- 
tuting a sub-lot, the number of increments specified under ' point 
sampling ' in Table II ( depending upon the quantity of fluorspar in the 
sub-lot ) shall be collected at regular intervals during the whole period 
of loading or unloading the sub-lots. The increment, each of weight 4 kg, 
shall be collected from grabs, baskets, bags or packages (filled with 
fluorspar ). 

3.1.2 Gross Samples — All the increments collected from the same 
sub-lot shall be mixed together to constitute a gross sample. 

3.2 Sampling a Completed Stock Pile 

3.2.1 Sub-lots — Ore in the stock pile shall be divided into the number 
of sub-lots of approximately equal weight specified in Table I by suitably 
marking the line of demarcation on the surface of the stock pile. The 
ore surface in the sub-lot shall be levelled before sampling. The sub- 
lots shall be sampled either by the method of sectional sampling 
( see 3.2.1.1 ) or by the method of point sampling ( see 3.2.1.2 ). 

3.2.1.1 Sectional sampling — The number of unit samples to be col- 
lected from a sub-lot shall depend upon the quantity of fluorspar in the 
sub-lot in accordance with Table II. For collecting these unit samples, 
an equal number of points shall be located at random on the ore surface 
in the sub-lot. 

At every selected point, a unit sample shall be collected by taking 
the whole section of the ore from top to bottom over an area of a 
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TABLE I NUMBER OF SUB- LOTS INTO WHICH A LOT/STOCK PILE IS 

TO BE DIVIDED 



( Clauses 3.1.1, 3.2.1, 4.1 and 5.1 ) 

No. or Sub-lots 



Weioht of the Lot/Stock Pile 
( in Metric Tonnes ) 

Up to 500 

501 „ 1200 
1201 „ 2 500 
2 501 „ 5 000 
5 001 and above 



TABLE II NUMBER OF UNIT SAMPLES/INCREMENTS TO BE COLLECTED 

FROM A SUB-LOT 

( Clauses 3.1.1.1, 3.2.1.1, 3.2.1.2, 4.1.1, 4.1.2, 4.1.3 and 5.1.1 ) 



Weioht of 
Suii-lot 

( itf Metric 
Tonnes) 


Sec 

*Xo. o 

r~ ■ ■ 

Run-of- 

Mine Ore 

( of sizes 

bolow 
100 mm) 


tional Samflino, 
if Unit Samples for 


Point Sampling, 
Number op Increments fob 

.JL. 


Sized Ore 
( of sizes 
less than 

50 mm and 
greater 

than 15 mm ) 


Fine Oro 

( of sizes 

below 

15 mm ) 


Run-of- 
Mine Ore 
( of sizes 

below 
100 mm ) 


Sized Ore 

( of sizes 

less than 

50 mm and 

greater than 

15 mm ) 


i 
Fine Ore 
( of sizes 

below 
15 mm ) 


Up to 100 


4 


3 


2 


40 


30 


20 


101 „ 200 


6 


4 


3 


56 


42 


28 


201 „ 300 


7 


5 


3 


68 


52 


34 


301 „ 400 


8 


6 


4 


80 


60 


40 


401 ,, 500 


9 


7 


4 


8$ 


66 


44 


501 „ 600 


10 


7 


5 


96 


72 


48 


601 „ 700 


10 


8 


5 


104 


78 


52 


701 „ 800 


11 


8 


6 


112 


84 


66 


801 ,. 000 


12 


9 


6 


120 


90 


60 


901 and above 13 


10 


6 


128 


96 


64 


•This refers to the number of unit samples to be collected from a sub-lot whose 
height is one metre. This shall be increasod or decreased according to the height 



of the sub-lot by multiplying the corresponding figures by the ratio 



( Height of the subplot in metres ) 
and rounding off the value so obtained to the nearest integer. 
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circle of IS cm diameter. For doing so, ore from the surface down to 
a depth of approximately 45 cm shall be collected first. The bottom of 
the hole so formed shall be covered with a plate and the ore lying round 
this hole shall be removed upto the plate so that when the hole is dug 
further ( to collect the unit sample ) the ores from sides cannot fill the 
hole by falling down. This is repeated till the bottom is reached. 

3.2.1.2 Point sampling — The number of increments to be collected 
from a sub-lot shall depend upon the quantity of fluorspar in the sub-lot 
in accordance with Table II. For collecting these increments, each of 
weight 4 kg, an equal number of points shall be located on (a) longi- 
tudinal parallel lines 1*5 m apart over the whole surface and (b) trans- 
verse parallel line 10m apart on the exposed sides of the sub-lot. The 
points to be so located shall be evenly distributed over all the lines. 

At each of these points a hole of 40 cm depth shall be made from 
where increments shall be taken by the scoop. Care should be taken to 
prevent the ores from spilling over the edges of the scoop. The average 
granulomctric composition of the increment must be as near as possible 
to the composition of the ore being sampled. When the stock pile 
is made up of bags or packages filled with fluorspar, at each point as 
selected above, one bag or one package shall be collected. From each 
bag or package an increment of weight 4 kg shall be collected. 

While sampling * run-of-mine ' category of fluorspar, if a lump of 
size over 100 mm is encountered at any point, the lump shall be picked 
up as it is ( without breaking into pieces ) to be accounted for in the 
determination of ore size distribution as given under 6.3 and in the 
reduction of gross sample as given under 7.1. 

3.2.2 Gross Samples — All the increments/unit samples collected from 
the same sub-lot shall be mixed together to constitute a gross sample. 

3.3 Thus, a lot will be represented by as many gross samples as the 
number of sub-lots into which it has been divided. Each gross sample 
shall be processed further individually in accoi dance with 6 and 7 and 
tested in accordance with 8. 

4. SAMPLING FROM WAGONS 

4.0 Representative samples of fluorspar may be collected either during 
the loading or unloading of the wagons, that is, when the fluorspar is in 
motion ( see 4.1.1 ), or from the loaded wagons, the former being prefer- 
able. While sampling fluorspar from loaded wagons, the ore surface of 
all the wagons should be levelled first and the samples may then be 
drawn either by the method of sectional sampling ( see 4.1.2 ) or by the 
method of point sampling ( see 4.1.3 ). 
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4.1 Sab-lots — All the wagons in the lot shall be divided into the 
number of sub-lots, of approximately equal weight, specified in Table I. 

4.1.1 Sampling During Loading and Unloading — For sampling fluorspar 
when it is being loaded into or unloaded from >vagons, the number of 
increments specified under ( point sampling* in Table II (depending 
upon the quantity of fluorspar in the sub-lot ) shall be collected at 
regular intervals during the whole period of loading or unloading each 
sub-lot. The increments, each of weight 4 kg, shall be collected from 
one or more grabs or baskets, bags or packages ( filled with fluorspar). 

4.1.2 Sectional Sampling — The number of unit samples to be collected 
from a sub-lot shall depend upon the quantity of fluorspar in the sub-lot 
in accordance with Table II. For collecting these unit samples, an equal 
number of points shall be located on the central longitudinal line of the 
ore surface of all the wagons in the sub-lot. At each of such points, a 
unit sample shall be collected as indicated in 3.2.1.1. 

4.1.3 Point Sampling — The number of increments to be collected from 
a sub-lot shall depend upon the quantity of fluorspar in the sub-lot, in 
accordance with Table II. For collecting these increments, each of 
weight 4 kg, an equal number of points shall be located on the ore 
surface of all the wagons in the sub-lot to be sampled, in a chequer- 
board fashion. Figure 1 illustrates the location of sampling points, in 
a chequer-board fashion, for taking 20 increments from a sub-lot of given 
size. At each of such points, an increment shall be collected as indicat- 
ed in 3.2.1.2. 



Fig. 1 Illustration of the Location of Sampling Points for 
Taking 20 Increments From a Sub-lot of 100 Tonnes of Fink 
Orb ( Loaded in 5 Waoons ) 

4.2 Gross Sample — All the increments/unit samples collected from the 
same sub-lot shall be mixed together to constitute a gross sample. 

4.3 Thus, a lot will be represented by as many gross samples as the 
number of sub-lots into which it has been divided. Each gross sample 
shall be processed further individually in accordance with 6 and 7 and 
tested in accordance with 8. 

5. SAMPLING FROM SHIPS 

5.1 Sab-lots — The quantity of fluorspar in the ship's holds constituting 
a lot, shall be divided into a number of sub-lots of approximately equal 
weights specified in Table I. 
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5.1.1 The number of increments to be collected from a sub-lot shall 
depend upon the quantity of fluorspar in the sub-lot in accordance with 
Table II ( under point sampling ). The increments shall be collected at 
regular intervals during the whole period of loading or unloading the 
material in the sub-lot. The increments, each of weight 4 kg, shall be 
collected from one or more grabs or baskets, bags or packages ( filled 
with fluorspar ) used for loading or unloading. 

5.2 Gross Samples — All the increments collected from the same sub-lot 
shall be mixed together to constitute a gross sample. 

5.3 Thus, a lot will be represented by as many gross samples as the 
number of sub-lots into which it has been divided. Each gross sample 
shall be processed further individually in accordance with 6 and 7 and 
tested in accordance with 8. 

6. DETERMINATION OF ORE SIZES 

6.1 The size distribution of fluorspar in a lot shall normally be 
estimated as recommended below: 

a) Over 100 mm 

b) Under 100 mm and over 50 mm 

c) Under 50 mm and over 15 mm 

d) Under 15 mm 

If necessary, ores of other sizes may also be estimated. 

Note — In the determination of ore size distribution, sieves of suitable size 
specified in IS : 460-1962 Specification for Test Sieves ( Revised) shall be used wher- 
ever possible. 

6*2 Gross Samples by Sectional Sampling 

6,2.1 Each gross sample shall be screened successively through selected 
sieves ( see 6.1 ) and the quantity of the ore retained on each of the 
bigger sieves and passing through the smallest sieve, shall be weighed 
separately and recorded. 

6.2.1.1 Ore size distribution for the lot shall be estimated as 
follows: 

a) Over 100 mm, percent - ! +3 + — :— ~ x 100 

b) Under 100 mm and over b x + b t + -~~ 

50 mm, percent w t -f iv 2 + 

c) Under 50 mm and over c x + c t + lft ~ 

15 mm, percent w x + w t -f 

9 
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d) Under 15 mm, percent 4+^ + X 100 

W x ■+■ Wf -f- 

where 

Wp H> t , are the weights of the different gross samples, 

a l9 a %9 are the corresponding weights of the ore of sizes 

over 100 mm, 

b X9 b %9 are the corresponding weights of the ore of sizes 

under 100 mm and over 50 mm, 

c lt c 2 , are the corresponding weights of the ore of sizes 

under 50 mm and over 15 mm, and 

d X9 d %9 are the corresponding weights of the ore of sizes 

under 15 mm. 

Note — Percentage of ore of any other desired size shall be calculated on 
similar lines. 

6.3 Gross Samples by Point Sampling 

6.3.1 Where the gross samples do not contain any lump over 100 mm 
the procedure detailed in 6.2.1 and 6.2.1.1 shall be followed for estimat- 
ing the ore size distribution in the lot, the percentage of ore over 100 mm 
being nil. 

6.3.2 Where the gross samples contain some lumps over 100 mm, the 
portion of the gross samples excluding the lumps shall be treated as 
in 6.2.1. 

63.2.1 The ore size distribution for the lot shall be estimated as 
follows: 

4 n 

a) Over 100 mm, percent _.___—. — _ x 100 

(4/i) + w x ' + w t ' + ... 

b) Under 100 mm and over b x + b % -f 10n 

50 mm, percent ( 4 n ) + w x + w 2 ' + ... 

c) Under 50 mm and over r. + c 9 + ^ 

' * 1 *__!_ — — x 100 

15 mm, percent ( 4 n ) + w x + w^ + .... 

d) Under 15 mm, percent > ' "*" l t+ i m ".""\'\ X 100 

r (4n)+ w x +w t '+ 

where 

w X9 H> t ', are the weights of the different gross samples 

excluding lumps over 100 mm; 

n is the total number of lumps over 100 mm in all gross 
samples; and 

b l9 b Z9 c u c v , d x% d t% etc, are as defined in 6.2.1. 

10 
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7. REDUCTION OF A GROSS SAMPLE 

7.1 Each gross sample shall be reduced separately. Each individual 
size group of ore above 25 mm in the gross sample shall be crushed to 
below 25 mm with jaw crusher, roll crusher or by manual labour using 
pounder and a manganese steel plate. This- crushed ore shall be 
thoroughly mixed and proportionate quantities from each size group 
including those less than 25 mm of the ore shall be taken to obtain 50 kg 
of the gross sample. The portion of the gross sample so obtained shall 
be mixed well and reduced in stages as detailed in Fig. 2 to prepare the 
moisture sample for the determination of moisture content and labora- 
tory samples for the determination of chemical composition. For reduc- 
tion at various stages either of the methods detailed in 7.1.1 or 7.1.2 
shall be followed. Each moisture sample shall weigh one kilogram and 
each laboratory sample shall weigh 600 g. 

Note — The lumps of point sampling {see 3.2.1.2) shall be crushed separately 
and one increment of 4 kg weight for each lump shall be taken for reduction along 
with material of other sizes as detailed above. 

7.1.1 Reduction by Coning and Quartering — The crushed ore shall be 
well mixed and then scooped into a cone-shaped pile. Care shall be 
taken to drop each scoopful exactly over the same spot as otherwise the 
central axis of the cone will be slackened and an uneven distribution of 
lumps and fines will result. After the cone is formed, it shall be flattened 
by pressing the top of the cone with the smooth surface of the scoop. 
Then it is cut into quarters by two lines which intersect at right angles 
at the centre of the cone. The bulk of the sample is reduced by rejecting 
any two diagonally opposite quarters. 

7.1.2 Reduction by Using Sample Splitter or Riffle Sampler — Mechanical 
quartering is best done with a riffle. After each Crushing, the ore shall 
be well mixed and poured into the riffle. This process shall be repeated 
using different size riffles according to the size of the crushed ore. 

7.2 Laboratory and Moisture Samples — By successive crushing and pro- 
gressive reduction of the gross sample as illustrated in Fig. 2 an ultimate 
quantity of 600 g of the material passing through ISO-micron IS Sieve 
shall be obtained as the laboratory sample. The moisture sample of one 
kilogram shall be collected by progressive reduction when the material 
is crushed to — 10 mm ( see also Fig. 2 ). The material in each laboratory 
and moisture sample shall be thoroughly mixed and divided into three 
approximately equal parts, one for the purchaser, another for the 
supplier and the third for the referee. The referee sample consisting of 
a set of laboratory and moisture samples representing a lot shall bear 
the seals of the purchaser and supplier and shall be used in case of a 
dispute between the two. 

7Jt»l All the laboratory samples and moisture samples shall be pre- 
served in dry, clean and well-stoppered bottles, labelled with full 

11 
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SO kg OF THE GROSS SAMPLE 
(SIZE -25mm) OBTAINED AS IN 7-1 

CRUSHEO TO -10mm 

CONTROL SCREENING 

, i *■ 

| -10mm 

MIXING 

_1 



^♦lOmm 



i«hg 



CRUSHEO TO -5mm 
MIXING AND REDUCTION 




12*5 kg 

♦ 

CRUSHEO TO PASS THROUGH 
305 -mm IS SIEVE 
MIXING AND REDUCTION 



REJECTEO 




6 kg 

CRUSHED TO PASS THROUGH 
1.70 -mm IS SIEVE 
MIXING ANO REDUCTION 



REJECTEO 




REJECTED 



CRUSHED TO PASS THROUGH 
650 -micron IS SIEVE 
MIXING AND REDUCTION 




1'5kg^ 

A, 



REJECTEO 



A ^„ -REJECTED 
0*75 kg 

t 
CRUSHEO TO PASS THROUGH 
150 -micron IS SIEVE 



4 



LABORATORY SAMPLE FOR 
CHEMICAL. ANALYSIS (600 g) 



MIXING ANO REDUCTION 



REJECTED 




REJECTED 



REJECTED 



REJECTEO 



MOISTURE 
SAMPLE (1kg) 



Fro. 2 Stacks in Rbdtjcino a Gbom Bamfui 



12 



IS : 2246 - 1963 

identification such as the source of the ore, the category of the ore 
( see 0.3 ), the supplier's name, the lot number and the date of samplings 
These samples shall be sent to a laboratory, mutually agreed upon by the 
purchaser and the supplier, for the determination of chemical composi- 
tion and moisture content. 

8. NUMBER OF TESTS 

8.1 All the laboratory samples for chemical analysis shall be tested 
individually for important characteristics; for the remaining, a composite 
sample prepared by mixing equal quantities of the ore from each of the 
laboratory samples shall be analyzed. Those chemical characteristics for 
which each laboratory sample is to be analyzed individually and also those 
for which a composite sample is to be tested are given in Table III, 
unless otherwise agreed between the purchaser and the supplier. 



TABLE III NUMBER OF TESTS 

Chemical Constituents of Fluorspar eor Which 

K 

Laboratory Samples are A Composite Sample is 

Analyzed Individually Analyzed 

Calcium fluoride Calcium carbonate 

Silica Mixed oxide, Barium 

sulphato, Load sulphate, 
Zinc oxide, Sulphur 



8.2 All the moisture samples representing a lot shall be tested individually 
for moisture content. 

9. REPORTING 

9.1 Reporting of Chemical Composition 

9.1.1 For those characteristics, where a composite sample has been 
tested, only one test result will be available and that result shall be 
reported as the value of the characteristic for the lot sampled. 

9.1 «2 When only two laboratory samples have been analyzed indi- 
vidually from a lot, the average of the two available test results shall be 
reported as the value of the characteristic for the lot sampled. The 
individual test results shall also be reported to give an indication of the 
range of variation in quality. 

13 
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9*1*3 When three or more laboratory samples have been analyzed 
individually from a lot, the quality of the lot sampled with reference to 
each of the characteristics shall be reported as follows: 

Let *i, x 3 , Xi,. , x n be the results of analyzing W laboratory 

samples for a particular characteristic. 

Calculate 

Average ( x ) = — — ■ — l j- — 

Range ( R ) = the difference between the maximum 
and the minimum values 

The average level of that characteristic in the lot shall be reported 
as equal to x. 

The limits of variation in the average level of that characteristic in 
the lot shall be reported as ( x ± hR ), where 7f is a factor, the value of 
which depends upon the number of laboratory samples analyzed. The 
appropriate value of the factor *A' shall be taken from Table IV. 



TABLE IV 


VALUES OF THE FACTOR *h % 




Number of Laboratory 
Samples Analyzed 


Value op 
Factor 


THE 


3 




1-30 




4 




0-72 




5 




051 




6 




0-40 





92 Reportiog of Moisture Content 

9.2.1 The results obtained by testing individually all the moisture 
samples representing a lot shall be reported in accordance with 9.1.2 
or 9.1.3. 
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INTERNATIONAL SYSTEM OF UNITS (SI UNITS) 



Bass Unlit 








Quantity 


Unit 


Symbol 




Length 


metre 


m 




Matt 


killogram 


*Q 




Timt 


tecond 


a 




Electric current 


tmpere 


A 




Thermodynamic 


kelvin 


K 




temperature 








Luminous Intentlty 


candela 


cd 




Amount of tubttance 


mole 


mol 




Supplementary Unite 








Quantity 


Unit 


Symbol 




Plane angle 


radian 


red 




Solid angle 


steradian 


sr 




Derived Unite 








Quantity 


Unit 


Symbol 


Conversion 


Force 


newton 


N 


1 N « 1 kg. 1 m/s» 


Energy 


Joule 


J 


1 J « 1 N.m 


Power 


watt 


W 


1 w-U/s 


Flux 


weber 


Wb 


1 Wb « 1 V.e 


Flux density 


tetla 


T 


1 T « 1 Wb/m" 


Frequency 


hertz 


Hz 


1 Hz~1c/s(s M ) 


Electric conductance 


tiemene 


S 


t S - 1 A/V 


Pressure, stress 


pascal 


Pa 


1 Pa «* 1 N/m* 
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Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
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Regional Offices: 

Western : Novelty Chambers, Grant Road 

Eastern : 5 Chowringhee Approach 

Southern : C. I. T. Campus, Adyar 

Branch Offices: 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur 

'F' Block, Unity Bldg, Narasimharaja Square 

Gangotri Complex, Bhadbhada Road, TT. Nagar 

22E Kalpana Area 

Ahimsa Bidg. SCO 82-83, Sector 17C 

5-8-56C L. N. Gupta Marg 

D-277 Todarmal Marg, Banipark 

117/418 B Sarvodaya Nagar 

Patliputra Industrial Estate 

Hantex Bldg (2nd Floor), Rly Station Road 



Telegrams s Manaksanstha 

Telephone 



BOMBAY 400007 


37 97 29 


CALCUTTA 700072 


23-08 02 


MADRAS 600020 


41 24 42 


AHMADABAD 380001 


2 03 91 


BANGALORE 560002 


2 76 49 


BHOPAL 462003 


6 27 16 


BHUBANESHWAR 751014 5 36 27 


CHANDIGARH 160017 


2 83 20 


HYDERABAD 500001 


22 10 83 


JAIPUR 302006 


6 98 32 


KANPUR 208005 


8 12 72 


PATNA 800013 


6 28 08 


TRIVANDRUM 605001 


32 27 
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